Expression of vascular endothelial growth/permeability factor by endometrial glandular epithelial and stromal cells in baboons during the menstrual cycle and after ovariectomy.
Vascular endothelial growth/permeability factor (VEG/PF) has a crucial role in angiogenesis, and neovascularization is essential in preparing the uterine endometrium for implantation. However, the regulation of VEG/PF synthesis by particular cell types of the endometrium during the human menstrual cycle is not well understood. Therefore, in the present study the baboon was used as a nonhuman primate to determine the role of the ovary in vivo in endometrial VEG/PF expression. VEG/PF mRNA levels were quantified by competitive RT-PCR in whole uterine endometrium and in glandular epithelial and stromal cells isolated from the endometrium by laser capture microdissection of baboons during the normal menstrual cycle and after ovariectomy, which decreased serum estradiol and progesterone to undetectable levels. Mean (+/-SE) levels (attomoles per micrograms of total RNA) of the 323-bp VEG/PF mRNA product, which reflected collective expression of all VEG/PF isoforms, in whole endometrium were 785 and 727 +/- 158 during the mid and late follicular phases, respectively, and 1108 +/- 320 during the midcycle surge in serum estradiol. VEG/PF mRNA levels then declined briefly before increasing to 1029 +/- 365 attomoles/ micro g RNA during the late luteal phase of the menstrual cycle. VEG/PF mRNA levels (attomoles per femtomole of 18S rRNA) were similar in glandular epithelial (2.27 +/- 1.11) and stromal (2.54 +/- 0.70) cells at the midcycle estradiol peak and the midluteal phase of the menstrual cycle (2.34 +/- 1.30 and 1.49 +/- 0.53, respectively). Immunocytochemical expression of VEG/PF protein was abundant in glandular and luminal epithelium, stroma, and vascular endothelium. Endometrial vessel density and percent vascularized area, determined by morphometric image analysis, were similar during the various stages of the baboon menstrual cycle. After ovariectomy, VEG/PF mRNA levels (attomoles per femtomole of 18S rRNA) in the endometrial glands (0.52 +/- 0.21) and stroma (0.22 +/- 0.11) were decreased to values that were approximately 20% and 10% (P < 0.05), respectively, of those in intact baboons during the midcycle estrogen surge. Moreover, there was relatively little VEG/PF protein immunostaining in the endometrial glands, stroma, and vascular endothelium after ovariectomy. In summary, VEG/PF mRNA and protein expression in glandular epithelial and stromal cells were markedly suppressed after ovariectomy, indicating that synthesis of this angiogenic factor in these endometrial cells is dependent upon a product(s) secreted by the ovary. Moreover, endometrial VEG/PF expression remained relatively constant and thus was available as a component of the angiogenic system throughout the menstrual cycle, presumably to progressively promote vascular reconstruction of the endometrium.